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FIGURE B-1 - Presumed, Composite Receiver Response
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FIGURE B-2 - Presumed, Present Transmitted Analog System (10 kHz)
Frequency (Hz)
-15000 10000 -5000 0 5000 10000 15000 20000
I IR e A : ——— e 1 1000
v : ; * [ -
7272 points ‘°‘a,',, Glen Clark & Associates

Pitisburgh, PA

—— 10 kHz Anallog |

5.00

0.00

[24)
8
Relative Power per Mz (dB)

-10.00

-15.00




# of Contour Points

FIGURE B-3 _ Histogram Comparing Differential Change in Day SNR with 20 kHz IBOC
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# of Contour Points

FIGURE B-4 - Histogram Comparing Differential Change in Night SNR with 20 kHz IBOC
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SUPPLEMENT C

DETAILED ANALYSIS OF INTERFERENCE RECEIVED
AT TEN SELECTED CONTOURS

Statistical analysis provides the researcher with the trend contained in a large body of
data. And a significant amount of statistical analvsis was performed. However, some critical
understandings are often lost in the act of statistical data reduction. To fully appreciate the
implications of the data, it is often useful to investigate. in detail, several anecdotal members of
the total population.

We have selected ten contours (five day and five night) from the total of 202 contours and
explored the “distant” signals arriving at each of the 72 points around the peripheries of those ten
contours. The presentation chosen below allows the reader to determine both the strength of the
interference and its geographic location.

READING THE “NECKLACE CHARTS

We have chosen to call Figures C-1A through C-10A “necklace charts,” because each
data string resembles a pearl necklace. Figure C-1A shows the incoming daytime signals for
KGA(AM), Spokane, Washington which, because of its geographic isolation from other stations,
is quite quiet. The KGA plot is therefore simpler than most and is an excellent example on
which to explain the features of the necklace chart The Y-axis represents increasing signal
strength and is plotted as a logarithmic scale. The X-axis is measured in degrees of azimuth,
from 0 degrees (north)., clockwise through 355 degrees. A legend at the bottom of the frame
identifies the 6 data strings plotted, although onlv 4 data strings are visible for KGA. (Because
the allocation is comparatively quiet, the two remaining data strings are off the bottom of the

graph.)
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KGA’s 2 mV/m daytime signal on 1510 kHz (the “home” station) plots as a straight,
horizontal blue line near the top of the frame. The second line from the top (red squares) shows
the power-sum composite of all signals arriving on the lower, second-adjacent channel (1490
kHz). The third line from the top (yellow triangles} shows the power-sum composite of all
signals arriving on the lower. first-adjacent channel (1500 kHz). The remaining data strings are
identified in the legend at the bottom of the figure.

One can see that there are two “humps” in the data chain for the lower, second-adjacent
channel (red squares). The first, near 205 degrees of azimuth, is primarily the contribution of
KTEL(AM), Walla Walla, Washington. The second hump, near 275 degrees of azimuth. is
primarily the contribution of KEYG(AM), Grand Coulee. Washington.

At its strongest, the lower second-adjacent signal is at 20 dB below the desired KGA
signal. The incoming signals on all other channels are down a remarkable 60 dB or more.

Each of the necklace charts in Figures C-1A through C-10A has a companion map which
shows the geographic location of the contour being studied. Figure C-1B shows the contour for
the necklace chart in Figure C-1A. etc.

EXAMINING THE REMAINING DAYTIME “NECKLACE CHARTS”

Figure C-2A shows the incoming davtime signals for KBOI(AM), Boise, Idaho. A
pronounced hump is noticeable on the upper second-adjacent at approximately 80 degrees True.
This is primarily the contribution of KECN(AM), Blackfoot., Idaho. Like KGA, the KBOI
allocation is extremely quiet. At its strongest. the upper second adjacent signal is 20 dB below
the desired KBOI signal.

Compare Figure C-3A with the two previous figures, which represented “quiet” daytime

allocations. WCBM (Baltimore) operates on 680 kHz and (based on FCC Figure M-3



conductivities) has a very strong incoming signal on the upper second-adjacent channel (700
kHz). The strength of the interfering signal exceeds WCBM’s 2 mV/m contour over the arc from
220 through 340 degrees True. At its strongest. the interfering signal exceeds the desired signal

by more than 20 dB.

Figure C-4A introduces the concept of shoreline truncation. Figures C-1A through C-3A
showed the desired contour as a straight, horizontal line at 2 mV/m. Spokane, Boise and
Baltimore were inland markets. KNBR, shown in Figure C-4A, is licensed to San Francisco and
the calculated KNBR contour extends many miles over the ocean. What happens many miles
offshore is of far less interest than are the conditions where the contour reaches the ocean.
Accordingly, all contours in this report which extend over the ocean have been manually
truncated at or near the shoreline. The KNBR contour has been so adjusted over the arc from
160 through 320 degrees True Because the study points within this arc have been moved closer
to the transmitter, the fields at these points exceed 2 mV/m. Notice how the data string
representing the KNBR service contour is moved upward over the arc described. [Similar effects
are observable later in this report for KFMB, San Diego (Figure 9A) and WABC, New York City
(Figure C-8A).

Figure C-3A showed an example where there was one significant interferer. Figure 6A
shows that KNBR has two significant interferers. At 165 degrees True, both the upper and lower
second-adjacent signals rise to the same strength as the desired signal (0 dB).

Figure C-5A shows a situation where the desired station is significantly affected by three
interfering stations. At 200 degrees True, KSQR {1240 kHz) has a desired-to-undesired ratio of

0dB on 1220, 1230 and 1260 kHz.



EXAMINING THE NIGHTTIME “NECKLACE CHARTS”

Figures C-1A through C-5A displayed daytime conditions. Figures C-6A through C-10A
show nighttime conditions. KDEF was chosen for study in Figure C-6A because it is a
comparatively quiet channel. All interfering signals are at least 18 dB below the desired signal.
Later figures will show that this is not a universal condition.

Notice in Figure C-6A that there is usually far less change in the field with azimuth (delta
field/delta theta) in night examinations than there is for daytime examinations. This is because
the nighttime interfering signals are usually coming from a greater distance than are the day
signals. The three largest interferers in Figure C-6A are distant Class A stations which deliver
skywave interference (KVOO, KSL and KWKH).

Figure C-7A shows the incoming nighttime interference for KFMB, San Diego. While
not as pristine an allocation as the previous figure. this is still a reasonably clean allocation. No
distant signal exceeds the desired signal (excepting a small overage at 310 degrees True). The
incoming signal from lower, second-adjacent channel station KCBS is the only interferer which
comes within 6 dB of the desired signal. Recall that the KCBS contribution consists of both the
skywave and groundwave components.

Figure C-8A is significant because it shows an unusual situation. The night signal of
WAEB (Allentown, Pennsylvania) exceed the desired signal of WABC (New York City) over a
very narrow arc. While this kind of graph represents a rare phenomenon, if the affected area is
highly populated, it can be troublesome.

Figure C-9A shows the night situation for WWVA (Wheeling, West Virginia). In
contrast with earlier night figures, this shows that the incoming interference on two channels

exceeds the strength of the desired signal over 360 degrees of the compass. [All skywave signals




are computed using the FCC’s 10% skywave interference algorithm. See Supplement A.] The
incoming signal from WHAM (Rochester. New York) exceeds the desired signal by between 6
and 10 dB. The incoming signal from WOWO (Fort Wayne, Indiana) exceeds the desired signal
by between as much as 12dB. [Note that WOWO has a Construction Permit to decrease night
power. which will change these figures. However, all calculations in this report are based on
licensed facilities. ]

Figure C-10A shows that KDKA (Pittsburgh. PA) receives significant interference over
some azimuths from three distant stations. Over the arc from 345 degrees, clockwise through 60
degrees True, the desired KDKA signal is exceeded bv the skywave contributions of WMVP
(Chicago). CFRB (Toronto) and WBZ (Boston).

INTERPRETATION OF THE NECKLACE CHART DATA

Figures C-1A through C-10A clearly show that there is a great variability in the
allocation environments experienced by the stations ir the studv. When considering the design
of the digital protocol, it is apparent that no one structure will be éptirnal for all stations. The
data leads us to believe that the best overall results will be obtained from an IBOC protocol

which is adaptive to the RF conditions found.

* %k Kk %
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FIGURE C-5A
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SACRAMENTO, CA
MARKET #27

1240 kHz, 1 kW, ND-U
CLASS C
38-35-17 North
121-28-5 West

Glen Clark & Associates
Pittsburgh, PA




RSS Electric Field (mV/m)

FIGURE C-6A - incoming Nighttime Interference to KDEF(AM), Albuquerque, New Mexico (1150 kHz)
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FIGURE c-B

STATION #62
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ALBUQUERQUE, NM
MARKET #70

1150 kHz, 5/0.5 kW, DA-N
CLASS B
35-12-6 North
106-35-54 West

Glen Clark & Associates
Pittsburgh, PA




RSS Electric Field (mV/im)

FIGURE C-7A - Incoming Nighttime Interference to KFMB(AM), San Diego, California (760 kHz)
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